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Comparative reactions between the 10 per cent solution of stilbamidine ise-
thionate (M and B 744) and mercuric chloride solution in the dilutions of
1:25,000, 1:40,000 and 1:50,000 are studied for the different serum
fractions eluted from paper-electrophoresis strips. The results are analysed,
discussed and tabulated in this article. Stilbamidine isethionate test,
as originally shown by Ray (1950), provides the possibilities for the specific
diagnosis and the differentiations of the various stages of infection due to
Trypanosoma evansi,

IxTRODUCTION

Trypanosoma evanst infection in large animals as well as in the laboratory
animals like rabbits and guinea-pigs confer certain definite stages in which
the peripheral circulation of the affected animals is absolutely devoid of any
organism. Edwards et al. (1956) when describing the different forms of
African trypanosomiases coined such stages as ‘chronic’ or ‘eryptic’ forms of
the disease. Lingard (1906) and Pease (1906) demonstrated such examples
in camels, horses and bovines and recently Samaddar and Gill (1962) have
established the cryptic form in goats.

Only clinical study or microscopic examination of the blood is not at
all sufficient for the diagnosis of this disease in all its stages. Though the
animal inoculation test is supposed to yield the best result, the required animals
may not be available in sufficiency in all the field cases. Therefore, certain
serological tests for the detection of surra have been introduced from time
to time. Bennett (1929) was the first to introduce a solid-in-liquid weak solu-
tion of mercuric chloride in the detection of camel surra. Of late, Ray (1950)
demonstrated different forms of reaction of stilbamidine isethionate (M and B
744) solution with sera at various stages of infection; he stated that the
intensity and manifestation of the reaction varied with the degree of para-
sitaemia or healthiness of the animal. - In the detection of latent surra in
cattle stilbamidine test produced good results but Samaddar and Gill (1962)
did not get satisfactory results in all the cases in cryptic trypanosomiasis
in goats.
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To make a confirmatory approach towards the efficacy of the said chemical
reagents for the sero-diagnogis of 7. evansi infection attentions were paid
to variations in different protein fractions during the course of the disease.
Sen et al. (1959) showed a constant deeline in albumin-globulin ratio in a
study of the course of 7. evanmsi infection in rabbits. Samaddar (1962)
recorded the same in goats with certain variations in intermediate phases.

Paper-electrophoresis resolves the globulin part into further fractions,
ie. o, B and ¥, to demonstrate the specificity of the sero-chemical reactions
at different stages of the disease, if any, albumin and the electrophoretic
fractions of globuling are to be considered separately. Edwards ef al. (1956)
in a quantitative electrophoretic study of the sera of sheep and goat infeeted
with the trypanosomes of the Brucei and Vivax group observed the substantial
increase in y-globulin in most animals. Desowitz (1960, 1961) in a similar
study showed a constant rise in g- and y-globulins in the chronic stage of
T. bruces infection and a remarkable increase in y-globulin at the later stages
of infection. But so far no such record has been available with reference
to T'. evansi infection,

MATERIAL AND METHODS

A healthy rabbit was selected for the experiment and was maintained
on usual daily ration. It was checked repeatedly for any ecto- or endo-
parasitic infection. It was bled in healthy condition, in the incubation period
(12 days after inoculation), while having teeming parasitaemia and without
having any parasite in blood (30 and 45 days after infection respectively)
following Kolmer’s technique. In all the cases the clotted blood was left
overnight and then after spinning the clot the sera were collected, sealed in
separate ampoules, properly labelled as ERI, ER2, ER3 and ER4 respectively
and stored in deep freeze.

Elution technique.—Whatman No. 3 MM strips were best suitable for
the elution purpose. A mid-line was drawn on the strip and marks were given
on either side of it, at 0-5 em apart up to a distance of 5 cm towards the anode
side and 2 em towards the cathode side.

After regulating the electrolytic flow during electrophoresis 0-02 ml of
serum was evenly introduced along a straight line parallel to the mid-line
in the cathode-half of the strip. Each time three strips were used for a single
sample. Electrophoresis was performed under a constant voltage potential
of 200 and an initial current strength 3 mA per strip. The buffer used was
veronal sodium (pH 8-6) and the time consumed was six hours in total. When
the strips were dried a narrow (0-5 cm broad) portion of each was cut along
the length. These narrow cut pieces were stained with bromophenol blue
dye as usual and respective positions of different fractions on the strip were
determined. Next, by comparing with the original strip each fraction of
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globulin as well as albumin were separated and those incised pieces of unstained
chromatographic paper were dropped in different tubes, each containing
5 ml normal saline. These materials were kept overnight in a refrigerator.

Diagnostic reagents.—(a) Stilbamidine isethionate (M and B 744)—10 per
cent solution and (L) Mercuric chloride solution—(@) 1 in 25,000, (i) 1 in
40,000 and (iii) 1 in 50,000.

Precipitation.—Precipitation formed due to the reaction between albumin
or fractionated globulin and the chemical reagents were demonstrated accord-
ing to an arbitrary classification from 1(+) to 5(-+). The agglutination tubes
containing these reacting materials were left overnight for further observation.

OBSERVATION AXD RESULTS
Fig. 1 illustrates the presence of albumin and different globulin fractions
in the four samples of sera—ERI, FR2, ER3 and ER4. Observations on

|ER4 ER3 ER2. £t

F1c. 1. (ERI-—Healthy; ER2-Incubation period; ER3—
Teeming parasitomic; ER4—Immune condition: I—Albumin:
2—x-globulin; 3—-B-globulin; 4—7v-globulin). Presence of albu-
min and different globulin fractions in the four samples of sera.

the reactions between stilbamidine isethionate (109,) solution and different
protein fractions of the sera were as follows:

ER1.—With albumin a faint granular precipitate was formed. Tt was
remarkable after adding five drops.  Gradation of the ppt. was 1( +).

With o-globulin the reaction was insignificant. After adding twice
the volume of the solution containing protein fraction there was a faint
whitishness which took a characteristic flowery shape on keeping overnight.

With g-globulin there was remarkable flocculation after adding five drops
of the chemical solution, Gradation of the ppt. was 3(4-).

With y-globulin there was late formation of flocculum. A heavy curdy
ppt. was formed afterwards. Gradation of the ppt. was 5(-+).

ER2—With albumin there was late formation of thick granules. Just
after shaking a curdy ppt. of 3(4) gradation was formed.

With «-globulin there was flocculation after adding double the volume
of the solution containing the fraction. Gradation of the ppt. was 1(4).
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With g-globulin 1{+) ppt. was firstly formed after adding five drops.

With y-globulin the ppt. was readily formed and its gradation 5(+).

ER3 —With albumin granules were readily formed and the ppt. gradation
was 2(4).

With e«-globulin a haziness was formed after adding twice the volume of
the solution containing the fraction. Gradation of the ppt. was 1(4).

With g-globulin the little ppt. of (4 ) gradation was formed after adding
five drops of the solution.

With y-globulin neither any ppt. nor even the haziness was developed.
When twice the volume of the solution was added a white curdy ppt. was
formed.

ER4.—With albumin there was late formation of granules after shaking.
The gradation of ppt. was 2(+).

With «-globulin there was nothing notable even after adding double the
volume of the solution.

With g-globulin the precipitation of the gradation of 3(+) was formed
after adding five drops of the solution.

With y-globulin there was late formation (after 1 minute) of a curdy ppt.
3(+).

Table I reveals the variations in the formation of precipitation.

Tapre 1

Protein fractions [

ERI ER2 ER3 ER4
Albumin .. H+) 3(-+) 2(+) 2(+)
x-globulin .. i H+) H+) —
B-globulin .. 3(+) 1(+) 1(+) 3(+)
y-globulin .. 5(+) () — 3(+)

i—insignificant.

Out of three dilutions of mercuric chloride solution (i.e. 1/25,000, 1/40,000
and 1/50,000) only the first one gave certain apparently non-specific reactions.
In the incubation period faint granules were formed with albumin and similar
flocculation with 8- and y-globulins. While in teeming parasitaemia the serum
produced faint precipitations with albumin and B-globulin only. In the
immune serum only albumin could produce certain haziness and with 8- and y-
globulins there was very faint formation of granules. With healthy serum
there was no reaction.

Keeping overnight offered a yellowish tinge to the globulin precipitates
but the albumin precipitates remained as white as before.
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- DiscussioN

In paper-electrophoresis the immune serum resolved into the component
protein fractions most perfectly and during teeming parasitaemia the fractions
were coalesced to some extent. It was also evident that the globulin protein,
particularly the ¥-globulin, had apparently more density in the infective
stage. '

Reaction of the eluted fractions of protein with chemical reagents
obviously proved that stilbamidine isethionate reacted with the protein
fractions far better and specifically than the other reagent, mercuric chloride.
Stilbamidine formed precipitate in various degrees with all the protein fractions
eluted from the strips as shown in Fig. 1.

Albumin in the incubation period reacted far more than in either the
healthy or the late infective stage. a-globulin was least reactive in the
immune serum. f-globulin was less in quantity at the onset of the infection.
The most interesting feature of this experiment was with regard to y-globulin
which refrained from producing any precipitate in the stage of teeming
parasitaemia; this fraction, however, again revived the original chemical
naturé when the infected animal had no parasite in its peripheral circulation.

Thus stilbamidine isethionate provides the possibilities not only of being
used ag efficient diagnostic reagent for surra (Ray 1950), but also to serve for
differentiation of various stages of the infection. The reagent reacts with
serum in all the stages in variable degrees. So, for better results, sufficient
care should be taken to adjust the dilution and dose of the chemical reagent.
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